Experiments were carried out to evaluate five different plant extracts against lentil stemphylium blight (Stemphylium botryosum Walr.) at the Grain Legume Research Program, Rampur, Chitwan, Nepal during two winter seasons (2011/ 12 and 2012/13) using CRD in laboratory and RCBD in field conditions. Water extract of Acorus calamus at higher dose (8% W/V) was able to check the growth of the pathogen completely in-vitro. The mycelial growth inhibition (%) of Xanthoxylum armatum and Lantana camera at 8% concentration in PDA were 31.17 and 24.56 respectively. In the field experiment during 2011/12, extracts were sparingly effective for a short period. However the disease control (PDC) was higher in X. armatum treated plot (31.60%) followed by A. calamaus (28.69%) and L. camera (27.61%) when compared to unsprayed plot. The following year (2012/13) field experimental results also verified the effect of plant extracts against the disease. The lower Disease (%) Index (PDI) was obtained from the plots treated with A. calamus (35.33%) and X. armatum (35.55%). Higher crop yield was recorded from the plot treated with A. calamus (987.39 kg/ha) followed by X. armatum (972.78 kg/ha). Two years' experimental results revealed that A. calamus and X. armatum were effective botanicals to manage lentil Stemphylium blight.
Introduction
Lentil is affected by wide range of pathogens along with fungal diseases being the most important. Stemphylium blight (Stemphylium botryosum Walr.) is becoming a serious threat to lentil cultivation. In Bangladesh and India, estimated yield losses were about 62% and total crop failure had been reported in some cases (Bakr 1991) . This disease defoliates the crop in the early pod setting stage (Ersksine & Sarker 1997) . In Nepal, it was observed increasingly in lentil fields in Banke, Bardia, Rupandehi, Chitwan, Nepalgunj, Makwanpur, Bara, Parsa and Rautahat districts (Joshi 2006) . It was first reported in 1993 in Nepal, and the dangerous consequences to man and environment necessitated the search for and the development of ecologically sustainable fungi control methods This is a better strategy to make disease control mechanism effective against the target species, with a minimal adversity on non-target species. Due to the problems like chemical residues, biodegradation, phytotoxicity and pollution associated with chemical control strategies, alternative fungi control methods are being attempted. The main aim of this study is to provide useful information on cheaper, affordable and environmentally friendly pesticide in the control of Stemphylium blight disease of lentil.
Methodology
Both laboratory and field experiments were conducted to study on the efficacy of plant extracts against stemphylium blight of lentil at the Grain Legumes Research Program (GLRP), Rampur, Chitwan, Nepal during period of 2011-2013. Lab works were carried out to calculate the growth of the pathogen at different concentrations of plant extracts, incubated for 25 days at 30 0 C, by poisoned food technique at the laboratory of GLRP. Five different botanicals Nepal pepper/ Prickly ash (Xanthoxylum armatum), Neem (Azadirachta indica), sweet flag (Acorus calamus), mug-wort (Artemisia indica) and lantana (Lantana camara) were selected for the study. Dried fruits of Nepal pepper, stolos of sweet flag and fresh leaves of the other three species were used. These materials were dried in the shed for two days. While preparing the extracts, the unwanted debris were removed, surface sterilized for 2 minute in 70% ethanol, and washed in three changes of sterile distilled water. The paste was obtained by grinding 2g, 4g, 6g and 8 g each of Nepal pepper, sweet flag, mug-wort, neem and lantana plants separately in 100 ml of sterile distilled water using an electrical grinder. The paste was squeezed and filtered through 4 folds of sterile cotton wool into a 150 ml conical flask to give concentrations of 2%, 4%, 6% and 8 % (Wokocha & Okereke 2005) . The volume of the filtrate collected was 100 ml and each of the extract concentration was kept aseptically in 150 ml conical flasks. The content in the flasks was exposed to UV light for further sterilization. Different concentrations of water extracts of plants were individually incorporated into different conical flasks containing 100 ml of sterile molten potato dextrose agar medium prepared from the dehydrated PDA (HIMEDIA, REF MO96-500G) as per the instructions of the manufacturer in the laboratory condition. The extracts were added to the PDA when it was cooled to about 50 0 C with the help of micro-pipette. The flasks were gently agitated for 2 min to allow for a proper mixing of extract with the nutritive medium then 20 ml medium was poured in the petri-plates (9cm diam). Strepto-penicillin (Bistrepen-V) (250 mg per liter) was added to the medium at the time of pouring to prevent bacterial contamination. There were a total of six different treatments consisting of Nepal pepper, sweet flag, mugwort, neem, lantana and control. The concentration was maintained to 2%, 4%, 6% and 8%. There were 5 experimental setting consisting of Nepal pepper, sweet flag, mug-wort, neem, lantana extract. Each experiment included 5 treatments; plant extract at 2%, 4%, 6% and 8% concentration levels including control (without any extract). Four millimetre diameter of S. botryosum of one week old culture was cut by cork borer and picked up with the help of inoculating needle and placed onto the center of the PDA plate amended with botanicals as upside down for better contact of pathogen to the media. The plates were incubated at 30 0 C up to 25 days.
The colony diameter (cm) of the pathogen was determined by measuring the average radial growth on different incubation dates. Average radial growth was recorded by using a measuring scale from the lower view of the petri-plates. Mycelial growth inhibition (percent) was calculated by following formula.
Mycelial growth inhibition (%) = [(dc-dt) / dc] × 100
Where dc = average diameter of fungal colony in the control dt = average diameter of fungal colony in the treatment group
In-vivo test (Experiment under field condition)
The experiment was conducted under natural epiphytotic condition following a randomized complete block design. The unit plot size was 4m x 1.5m with 25 cm row to row spacing. A susceptible lentil variety Shital was sown on November 23 rd of 2011 and 2012. There were altogether six treatments comprising five different botanicals i.e. Nepal pepper, neem, sweet flag, mug-wort and lantana with concentration (8% W/V) and one control (without extract). All treatments were replicated four times. First spray was done just after the appearance of disease symptom during the initiation of flowering period of the crop (60-70 days after sowing for all experiments). In total three sprays were done at an interval of 15 days. Disease severity data were recorded before every spray using 1-9 scoring scale from 25 randomly tagged plants/plot (Morrall & Mckenzie 1974) .
Similarly percent disease index (PDI) was computed on the basis of recorded data according to the formula of Wheeler (1969) and calculation was based on the final data recorded at 15 days after the last spray. Percent disease control (PDC) was calculated on the basis of the formula developed by Shivankar and Wangikar (1993) .
Early plant stand (EPS) and final plant stand (FPS) were recorded according to the scale developed by International Center for Agricultural Research in the Dry Areas, Aleppo, Syria (ICARDA 2012). Data were recorded on yield and yield attributes after necessary sun drying. Yield increase over the control was calculated. All data were analyzed statistically using MSTAT-C. Analysis of variance was done. Treatment means were compared using Duncan's Multiple Range Test (DMRT) at one and five percent levels of significance.
Results and Discussion

In-vitro test
Effect of botanicals on mycelial growth inhibition (percent) of S. botryosum All botanicals except mug-wort (A. indica) and neem (A. indica) even at a lowest dose also inhibited radial mycelial growth of the pathogen significantly over the control at different concentrations. A. calamus at highest dose (6% on PDA) was able to completely check the growth of the pathogen (0.40 cm). With the increase in concentration (8%), the mean colony diameter of the pathogen in the plate amended with X. armatum (5.83 cm) and L. camera (6.80 cm) was significantly lower than the diameter recorded at control plate (8.47 cm). The mycelial growth inhibition percent of X. armatum, and L. camera was 31.17 and 24.56 respectively (Table 1) . 
In-vivo test
Experiment under field condition during 2011-12
All plant extracts had significant (Pd"0.05) effect on crop yield, PDI, disease severity and HSWT over control. The higher crop yield was recorded from the plots sprayed with L. camera (353.30 kg/ha) as compared to control plot (210.50 kg/ha). The lower PDI was found in the plot treated with X. armatum (49.55%) and A. calamus (51.66%) and the higher recorded from control (72.44 %). The percent disease control of X. armatum (31.60 %) and A. calamus sprayed plot was found (28.69 %) over control (Table 2 and 3). 
Experiment under field condition during 2012/13
All botanicals had significant effect (P<0.05) on PDI, grain yield and hundred seed weight (HSWT) over control. The disease control (PDC) was higher in A.
calamus (46.60) and X. armatum (46.26) compared to control plot. The higher yield increase (%) was obtained from A. calamus treated plot (91.50) over control (Table 4) . 
Relationship between PDC and yield increase over the control
In 2012-2013 the higher PDC and corresponding yield was given by A. calamus (8% W/V) followed by X. armatum (8% W/V). A positive linear correlation between PDC and PYI was observed during 2012/13. Equation Y = 1.871X -7.736 and R 2 = 0.857 gave the best fit (Fig. 1) . 
Conclusion
Control through botanical and biological means are very effective against any plant diseases. The findings of two consecutive years showed that A. calamus and X. armatum have the potentials to suppress the radial colony growth of S. botryosum and also timely application was effective in vivo for stemphylium blight disease control and yield increment. It was noted that the yield of lentil was enhanced through the application of botanicals. From this study, it is clear that disease index (percent) was less in botanicals sprayed plots compared to that of control plots. Result showed A. calamus as the most effective botanical followed by X. armatum when tested both at in vitro and in vivo conditions. Thus, it is recommended to spray A. calamus (8% W/V) thrice at an interval of 15 days from the day of first appearance of disease in the field with respect to disease control and yield increment of lentil.
